The invasion of the living microorganisms and their toxic products in endodontium and periapical structures is a significant problem in chronic apical periodontitis (CAP).This study analyzed the microbiological results of teeth with CAP.Microorganisms were isolated from the infected root canals of teeth with chronic apical periodontitis (primary or secondary) with or without the absence of clinical signs and symptoms. The microbiological diagnosis was made based on 79 teeth from 79 patients who fulfilled the inclusion criteria (n=79; 38 single-rooted and 41 multi-rooted teeth/36 females and 43 males) with an average age of 40 years (age range = 18-62). The study investigated teeth with CAP with or without an endodontic treatment. The data was inputted and processed using statistical package SPSS 15.0.1.E. faecalis was the most frequently isolated microorganism (68.6%). The analysis of microbiological results in primary CAP (Group II) showed that there were no isolated microorganisms in 78.6% of the cases (22 cases). In contrast, in Group I, the first microbiological sample results were positive, with bacterial growth at 92.2% (47 cases).E. faecalis is a typical microflora in persistent CAPs performed with unsatisfactory endodontic treatment, and it is not isolated from teeth with primary CAP. E. faecalis is a resistant microorganism even after the application of chemomechanical preparation of the endodontic space.
Introduction
The dynamic relationship between microorganisms with macroorganisms in infected radicular pulp tissue and periodontal ligaments is defined as local inflammation with typical signs of hard tissue resorption. This induces destruction of the periapical tissues and the formation of lesions in various stages of histopathological development. These chronic apical periodontitis (CAPs) are often referred to as periapical lesions [6, 27] . The aim of contemporary endodontic retreatment is to ensure maximum successful regeneration of periapical structures by instrumentation of the root canal at the first appointment. This should be followed by the long-term intracanal application of a calcium hydroxide dressing for one week. CAPs are the result of an inflammatory process in the periapical tissues initialized by nonspecific inflammatory and specific immunological responses to an infection in the endodontic space. Treatment is based on eliminating the microbes and their toxic products from the root canal, therefore removing the stimulus for either the cause or the persistence of CAP. The achieved degree of a maximum decontamination should be followed by an exact three-dimensional obturation of the endodontic space, which would prevent subsequent recontamination. Despite modern improvements in techniques, armamentarium, medicaments, and materials, a large percentage of CAPs are still the result of endodontic treatment that has already been performed. The frequency of CAP ranged from 2-10.5% in the study populations of several papers [1, 3, 16] . Some authors reported that CAP was found in 67.5% of the total number of studied devitalized teeth. He noted that the most common reasons for endodontic failure were the influence of microleakage and the unsatisfactory obturation of root canals [12, 30] .
This present study aimed to analyze the microbiological results of teeth with CAP. The microorganisms were isolated from the infected root canals of teeth with chronic apical periodontitis (primary or secondary) with or without the presence of clinical signs and symptoms.
Material and Methods
The microbiological diagnosis was made on 79 teeth (n=79; 38 single-rooted and 41 multi-rooted) of 79 patients (36 females and 43 males) with an average age of 40 years (age range = 18-62) that met the inclusion criteria. The present study investigated teeth with chronic apical periodontitis (CAP) with or without an endodontic treatment. The criteria for inclusion of the patients in this clinical study were: lack of diagnosed common systemic diseases, lack of treatment with antibiotics in the last two months if endodontic treatment had been performed more than 12 months prior to the study. The clinical cases were grouped into two main groups. Group I consisted of teeth with chronic periapical lesions with primary endodontic treatment (n=51); Group II consisted of teeth with periapical lesions without endodontic treatment (n=28). All microbiological tests were performed at the same laboratory, /Cibalab, Sofia, Bulgaria/, in order to avoid discrepancies in results obtained from using different laboratories.
The clinical protocol included: removal of tartar and plaque, isolation of the operative field with a rubber dam, and disinfection of the operative field.After disclosure of the pulp chamber and/or removal of the sealer, the first sample was taken from the root canal with sterile paper points and was placed in a transport medium. The treatment protocol included a crown-down hybrid processing technique and an irrigation protocol with the application of the 5.25% NaOCl (activated with passive ultrasonic irrigation equipment), 17% EDTA, 40% citric acid, and 0.9% NaCl as the finalrrigation. In cases of endodontretreatment, Endosolv E (Septodont, France) and Endosolv R (Septodont, France) were used to remove the old canal filling. Afterinstrumentation of the root canal system, asecond microbiological sample was taken using sterile paper points; it was then placed in a transport medium (VMGA III gel). The endodontic access was sealed with a pellet in the pulp chamber with chlorhexidine (2%) and with a temporary filling. In 37 of the clinical cases, the endodontic treatment was performed over the course of twoappointments. In 42 of the clinical cases, the endodontic treatment was performed over the course of multiple appointments. This required the formation of two subgroups for each group: Subgroup A, the two-appointment treatment group, and Subgroup B, the multi-appointment treatment group.
Results
In 53 of the clinical cases of CAP, the first microbiological sample was positive (67.08%). Isolated microorganisms, mainly anaerobic microflora, confirmed the nature of the pathological changes in periapex-persistent chronic infection. Analysis of the microbiological results showed that the microorganisms were isolated in 78.6% of the primary CAP cases (n=22) (Group II). Ricucci, et al.(2006) published similar results by analyzing 50 cases of primary CAP, and microorganisms were not detected in 32 (64%) of those cases [21] . If the microorganisms were not eliminated during preparation of the endodontic space, the dentin tubules were invaded and the microorganism reinfected the root canal. In contrast to the Group II results, the first microbiological sample in Group I was positive for bacterial growth (92.2% [47 cases]).E. faecalis is the most common microorganism isolated from the root canal in secondary CAP (Group I; 68.6%). This high percentage demonstrates the microorganism's ability to penetrate into the dentin tubules, to adhere strongly to collagen, and to resist the irrigation solutions used in the endodontic treatment protocol. The study results are evaluated and tabulated in Table 1 and Table 2 .
Analysis of the results showed a statistically significant reduction of the microorganisms isolated in the second microbiological sample (after instrumentation of the root canal system and before the planned definitive obturation) ( Table 2 ). 
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Discussion
Over a century ago, Miller (1890) proved that several different types of bacteria are present in necrotic pulp tissue. Half a century later, Kakehashi, Stanley and Pitzgerald(1965) proved that they do not develop in the sterile pulp chambers of rabbits in an oral environment [14] . These rabbits were compared with the rabbits in the control group that were exposed to conventional oral microflora and which developed massive periapical lesions. Soon after, the importance of obligate anaerobes in endodontic infection was identified [19] . Endodontic infection arises from normal oral microflora in the presence of predisposing factors (pulp necrosis, removal of the pulp tissue in the process of endodontic treatment, and microleakage).
There are approximately 700 microorganism species in the oral cavity, and 20-40 of these are isolated from teeth with periapical lesions. Due to these scientific findings, new methods for maximum decontamination are continuously being investigated [8] . The size of the lesion is most likely in direct proportion to the number of isolated bacterial species and cells of the root canal [25] . Usually, one to five different types of microorganisms are found in persistent apical periodontitis after a root canal treatment and exact root canal obturation. In teeth with inadequate root canal treatment, up to 30 different types of microorganisms have been found to cause primary infections [26] . In periapical lesions, the inflammatory process can be divided into primary inflammation and secondary (persistent) inflammation. Primary inflammation is dominated by the presence of a variety of Gram-negative bacteria, and this makes it difficult to analyze this type of inflammatory process using conventional microbiological methods. Today, these microorganisms are isolated and proven using molecular methods.
To treat CAP, each stage of the decontamination process is associated with the choice of treatment protocol, resulting in the formation of a negative microbiological test before definitive obturation of the root canal can be determined. If this is achieved in the process of treatment, a higher percentage of success can be expected in teeth with CAP.
The relationship between CAP and the bacterial infection of the root canal system has been established [5] . In recent decades, research and development in the field of decontamination of the endodontic space have shown that instrumentation is a critical stage in this process. Peters, et al.(2001) showed that 35% of the walls of the endodontic space remain untreated during mechanical preparation due to the difficulties associated with instrumentation of the canals [20] . Dalton, et al. (1998) assumed that mechanical instrumentation, even without chemical agents for disinfection, reduces the microbial count by more than 90%, which allows mechanical instrumentation to be considered as the primary method for effective decontamination [2] .Moreover, in vitro studies have provided evidence of the ability of E. faecalis to adhere to collagen and to penetrate into dentinal tubules in medium with increasing alkalinity, even at a pH of 8.5, as a temporary medication with Ca(OH) 2 . Calcium hydroxide is a medicament with a strong antimicrobial effect, but in conditions of direct contact with microorganisms, certain restrictions impact its effectiveness. First, the dentine has an inhibitory effect on Ca(OH) 2 ; second, different concentrations affect the irrigation solutions; and third, the effectiveness of the preparation in the apical zone decreases [9, 11] . Ca(OH) 2 is still the only medicament with active alkalization of the endodontic space that can inhibit endotoxins and cause resorption in the outer root surface [10, 13, 15] .Microbiological examination is targeted to E. faecalis for two reasons. First, these microorganisms are most frequently isolated from clinical cases of unsuccessful primary endodontic treatment [18, 24, 29] . Second, several virulence factors create difficulties associated with the removal of the E. faecalis network from tubular dentin. These virulence factors include proton pumps [4] , which have the ability to exist in an environment without nutrients for a long period of time [22] as well as the ability to inhibit the function of Th-1 and Th-2 cells that secrete cytokines [23] , the binding to collagen [17] , and the resistance to Ca(OH) 2 . E. faecalis has the increased tendency to penetrate dentinal tubules (700-1000 μm). This was found in the study conducted by Haapasalo, et al. [11] , and it was confirmed by SEM samples from another researcher [9] .The proven ability of E. faecalis to penetrate into dentinal tubules [18, 28] , strongly adhere to collagen [17] , and resist the irrigation solutions used in the endodontic treatment protocol, were confirmed by the results obtained in this work. After chemomechanical preparation. the percentage of isolated E. faecalis was 17.64%. Gomes et al.(2003) determined that, even after treatment with NaOCl (5.25%) and Ca(OH)2 (pH = 12), E. faecalis is a microorganism with the highest resistance to chemomechanical preparation of the root canal system [7] .
In addition, we speculate that in spite the fact that scientific papers have observed a low success rate for endodontic retreatment, the prevailing data shows that the success rate is higher than the rate of teeth treatments with negative samples relative to E. faecalis. This concurs with the results of the present study.
Conclusion
E. faecalis was the most frequently isolated microorganism in this present study (68.6%). It was isolated from teeth with CAP and teeth with unsatisfactory endodontic treatment. E. faecalis is a typical microflora in persistent CAPs performed with unsatisfactory endodontic treatment, and it was not isolated from teeth with primary CAP. E. faecalis is a resistant microorganism even after chemo-mechanical preparation of the endodontic space. The analysis of microbiological results for primary CAP (Group II) shows that, in 78.6% of the cases (n=22), no microorganisms were isolated. In contrast to the results from Group II, the first microbiological sample in Group I showed positive bacterial growth in 92.2% of the cases (n=47).
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